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Abstract: The 2019 coronavirus disease (COVID-19), caused by the SARS-CoV-2 virus has affected
the social determinants of health, worsening health inequities and deteriorating healthcare capacities
around the globe. The objective of this study is to investigate the COVID-19 prevention behaviors
within the framework of the Health Belief Model in the city of Depalpur in the Okara District of
Pakistan in May 2020. Using an observational, cross-sectional, and quantitative study design, a faceto-face field survey was conducted during the epidemic of COVID-19 in district Okara, Pakistan.
A sample of 500 adults was selected from the city of Depalpur the in Okara district of Pakistan, using
a two-stage sampling design with cluster sampling in stage one and systematic random sampling at
stage two. A COVID-19 prevention behavior scale was computed based on twelve dichotomous items.
Descriptive statistics, analysis of variance (ANOVA), and negative binomial regression analyses were
performed. The most common prevention behavior among study participants was avoiding going for
walks in the parks (81.0%), followed by not leaving home during the lockdown (72.6%), and washing
hands every day with soap and water for 20 s after going out of their home (64.0%). Fewer people
exhibited prevention behaviors such as social distancing (e.g., staying at least six feet away from other
people) which in the EU was recommended to be a minimum of 1.5–2 m (44.4%) and following all of
the basic protective measures (e.g., hand washing, use of a face covering in public, social distancing)
in order to protect against COVID-19 (33.0%). The results from the negative binomial regression
analysis showed that after controlling for the other HBM constructs and sociodemographic factors,
only the perceived benefits of preventative actions showed significant association with the prevention
behavior scale (IRR, 1.16; CI, 1.061–1.276; p < 0.001). The study findings show that public health
interventions attempting to control the spread of COVID-19 in Pakistan may want to affect a change
in people’s perceived benefits of preventative actions through mass awareness-raising campaigns.
Keywords: COVID-19 preventative behaviors; perceived susceptibility; cues to action; health belief
model; health education; Okara, Pakistan
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1. Introduction
The SARS-CoV-2 virus, which is the cause of the 2019 coronavirus disease (COVID-19)
was first reported in late December 2019 in Wuhan in the Hubei province of China [1–3].
COVID-19 quickly spread globally and was declared a global pandemic by the World
Health Organization (WHO) [4]. This viral disease outbreak overwhelmed global healthcare systems and adversely impacted the routine care for many chronic and ambulatory
care-sensitive conditions such as cancer, diabetes, and asthma. It particularly affected
resource-poor countries [2,5–9]. The intensity of the dreadful effects of coronavirus was
faced by both developed and developing countries. However, in countries with weak
healthcare system infrastructures, the effects appeared to be intensified [10,11]. In Pakistan,
the first two positive cases of COVID-19 were reported on 26 February 2020. According to
documentation, both patients had a history of recent travel to Iran [12]. As of 30 March 2021,

Int. J. Environ. Res. Public Health 2021, 18, 6772. https://doi.org/10.3390/ijerph18136772

https://www.mdpi.com/journal/ijerph

Int. J. Environ. Res. Public Health 2021, 18, 6772

2 of 12

a total number of 663,200 cases have been reported in Pakistan, a country with a population
of 220.9 million people in 2020 [13], with 14,356 deaths attributable to COVID-19, which
many believe is a serious under-estimation due to the severe social stigma associated with
this disease [14–16].
To curb the spread of COVID-19 in Pakistan, protective measures such as social
distancing, frequent hand-washing, and the use of face coverings in public were put into
place and are still considered essential, given that vaccine distribution and acceptance
has been challenging in subgroups with a distrust of science and western medicine [17].
To complicate the matter, global health inequities in affordability and the timing of COVID19 vaccine sales to low-income countries (in comparison with high-income countries) still
leaves preventive measures such as social distancing and face coverings as the only means
to control the spread of SARS-CoV-2 [18]. A lack of trust in scientific facts, in favor of heresay and conspiracy theories, can be challenging to science-based interventions concerning
COVID-19 [19]. A distrust in science may lead to an inability to learn or believe even the
simplest facts about COVID-19.
In their efforts to overcome and control the spread of SARS-CoV-2, several timely
measures were taken by the Pakistan government. These included the first National
Coordination Committee (NCC) for COVID-19, which was established to assist with
disease surveillance and data-driven decision-making. On 1 May 2020, Pakistan decided to
completely close its western border with Afghanistan and Iran (reopened in August 2020).
Additionally, all public gatherings and large meetings (≥250 persons or >50% of location
capacity) were banned with immediate effect, and all public and private educational
institutions (schools, colleges, universities), wedding halls, and cinemas were closed across
the country (re-openings began in January 2021) [20,21]. A countrywide face-covering
mandate took effect in Pakistan on 31 May 2020. This mandate, along with social distancing,
is still in place [22]. Unfortunately, closures of businesses and a rise in unemployment has
caused a negative economic impact on the Pakistani economy [23].
In Pakistan and around the globe, pandemic fatigue coupled with low health literacy
has created a public health crisis that necessitates the need for broader compliance with
local and global guidelines for stopping the spread of SARS-CoV-2 [19]. For public health
practitioners to overcome this disease, it is necessary to understand what motivates a
person’s compliance with preventive measures [24,25]. To generate the practice-relevant
evidence, the present study aimed to analyze the correlates of prevention behaviors concerning COVID-19 by using the Health Belief Model (HBM). HBM is one of the models
widely used to convey beliefs that can be effective in shaping health protection and health
promotion behaviors, including those concerning COVID-19 [26–28]. According to HBM,
behavioral beliefs and modifying factors can be effective in shaping behavior, especially
when someone is susceptible to the disease (perceived susceptibility), they aware of the
threat of the disease to their health (perceived severity), and they also know the benefits of
protective measures (perceived benefits) rather than their barriers (perceived barriers) [24].
By using this model, we aimed to determine which domains of the Health Belief Model are
associated with COVID-19 prevention behaviors in Pakistan.
2. Materials and Methods
2.1. Study Design
This study used an observational, cross-sectional, and quantitative research design
based on primary data collected through a face-to-face survey of the adult population
in the city of Depalpur in the Okara district of Pakistan. The population of the city of
Depalpur was 74,640 in 2020 [29]. The survey was based on a multi-stage sampling design,
with cluster sampling in stage one, each comprising a city block. At the first stage, a total
of 30 clusters were included in the sample. The systemic sampling design was used
at the second stage of sample selection, with a random start, to sample 17 households
per cluster from the clusters sampled at stage one, wherein at least one member of the
household was above 19 years of age and was willing to participate in the survey [30].
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After random selection of the first household, the subsequent 16 households in each
cluster were selected using systematic sampling with equal intervals. When 17 participants
(one per household) who agreed to participate in the survey were recruited in a cluster,
we terminated the sample selection and moved to the next cluster, finally selecting a sample
of 510 participants.
2.2. The Survey Instrument and Data Collection
A structured questionnaire (Figure S1) was constructed by the authors based on
the grey literature on COVID-19 attitudes, perceptions, and preventive behaviors recommended by the WHO and other public health organizations [31–33]. For the sociodemographic and household characteristics, the authors developed questions suitable
for the local context. The questionnaire was translated into Pakistan’s national language,
Urdu, and duly pretested and updated before using it for data collection (Figure S1).
For pretesting, a convenience sample of 30 participants was recruited from the community
in the actual study setting. The participants were asked to complete the questionnaire in a
face-to-face setting. After each questionnaire was completed, the participants were asked
about their understanding of the questions to assess their face validity. They were also
asked which questions they found unclear and why. Based on information from pretesting,
the questionnaire was updated. Three interviewers that were trained in face-to-face survey
methodology conducted the interviews during the partial lockdown of Pakistan from
17 to 25 May 2020 using the questionnaire. Since the survey participants volunteered to
participate at the sampling stage, a total of 500 adults finally participated in the survey
with a response rate of 98%.
2.3. Measures
The survey items/questions were mapped to constructs of the health belief model,
through research team discussion and consensus on mapping the items that could be
assigned to more than one of the HBM constructs. As a result of this process, all survey questions about COVID-19-related awareness, knowledge, attitudes, motivations,
and behaviors were grouped into HBM contracts (shown in Table 1).
Table 1. Descriptive Statistics for Socio-Demographic Characteristics of Study Participants, Depalpur City, Pakistan,
2020 (N = 500).
Variable Names

Variable Attributes

Frequency

Percentage

Male
Female

370
130

74
26

No Formal Education
Less than High School
High School Diploma
Intermediate
Graduation
Post-Graduation

153
117
41
78
68
43

30.6
23.4
8.2
15.6
13.6
8.6

Under 20
20–34 years
35–49 years
50 years and above

78
139
172
111

15.6
27.8
34.4
22.2

Single or Separated/Divorced
Married

169
331

33.8
66.2

Gender

Education

Age

Marital Status
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Table 1. Cont.
Variable Names

Variable Attributes

Frequency

Percentage

Less than five
Five to Seven
Eight to Ten
More than Ten

139
264
78
19

27.8
52.8
15.6
3.8

Less than 30,000 [<$191.45] *
30,000 to 60,000 [$191.45 to $382.90] *
60,000 to 99,000 [$382.90 to $631.78] *

273
140
61
26

54.6
28
12.2
5.2

No
Yes

352
148

70.4
29.6

No
Yes

175
325

35
65

No
Yes

242
258

48.4
51.6

Number of Household members

Monthly Household Income (in Rupees)

Medical History

House Ownership

Living with Joint Family System

* The equivalent in US Dollars. Abbreviations: N, number of study participants.

The dependent variable, COVID-19 preventive behaviors/actions, was a scale that
consisted of the sum of 12 items, each coded as yes = 1 and no/don’t know = 0. The other
constructs of the Health Belief Model, computed the same way as the dependent variable
scale, served as the independent variables which included: (a) perceived susceptibility to
disease (3 items); perceived severity of disease (3 items); perceived benefits of preventative
action (3 items); perceived barriers of preventative action (2 items); and cues to action
(2 items). None of the survey items mapped well to the HBM construct perceived selfefficacy. The sociodemographic variable constituted the construct “modifying factors,”
which included gender, age, marital status, level of education, occupation, monthly income,
and medical history (see supplemental digital Table S1).
2.4. Statistical Methods
Descriptive statistics were used to describe the sample characteristics. To assess
the association of individual items in the independent variable scales and demographics
variables with COVID-19 preventive behaviors/actions, we computed analysis of variance
(ANOVA) with COVID-19 preventive behaviors/actions scale as the dependent variable
(mean scale score, 95% confidence interval, and trend p values are reported in Table S1 and
Table 2). To assess which constructs of HBM were associated with the COVID-19 preventive
behaviors/actions score (i.e., a count variable) after controlling for other variables in the
multivariable model, we performed the negative binomial regression. We ruled out the use
of Poisson Regression because the dependent variable showed overdispersion (Mean = 5.83;
variance = 6.49), which violated the assumption of Poisson Regression. All analyses were
conducted using IBM SPSS Statistics Version 25.0 [34].
2.5. Human Subject Protection
This study protocol and materials were reviewed and approved by the Research
and Ethics Committee of the Government College University [Protocol number GCU-IIB380]. Consent was obtained from all participants with a clear declaration that the survey
participation was voluntary.
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Table 2. Descriptive Statistics for Items, by the Health Belief Model Constructs, Depalpur City, Pakistan, 2020 [N = 500].
Variable Names

Percent “Yes”

Perceived Susceptibility to Disease
Are you aware of the common sign and symptoms of COVID-19?
Could people be unintentionally spreading the COVID-19 virus by touching their cell phones?
Do you think going to school, hospitals or any institution is safe for you?

60.2
29.8
32.0

Perceived Severity of Disease
Is COVID-19 not curable in Pakistan?
Is Pakistan prepared to provide proper care to people affected by COVID-19 epidemic?
Has COVID-19 lockdown helped Pakistan prevent its spread?

79.4
31.2
53.0

Perceived Benefits of Preventative Action
Do you think social distancing is effective in keeping you safe from COVID-19?
Do you think that the social distancing slows the rate of COVID-19?
Do you think that schools should resume quickly after the lockdown period with proper emphasis on social
distancing, following the Covid-19 pandemic?

52.0
53.2
54.0

Perceived Barriers of Preventative Action
Do you believe COVID-19 related self-isolation and social distancing affect the human body or human mind?
In your opinion, is your life/family affected negatively by social distancing?

66.6
61.6

Cues to Action
Have you ever been tested for COVID-19?
Are most of your friends practicing the social distancing?

2.6
31.4

Individual behaviors/actions concerning COVID prevention
Are you avoiding going for walks in the parks?
Do you not leave your home during the lockdown?
Are you washing your hands everyday with soap and water for 20 s after you go out of your home?
Are you avoiding any non-essential travel?
Are you avoiding using public transportation (except essential service workers)?
Are you avoiding all social gatherings (large and small)?
Are you avoiding going to the grocery store or pharmacy?
Are you staying/working at home rather than going to work or school?
Are you staying six feet away from the other people?
Are you self-quarantining if you have the virus or believe you have the virus?
Are you following basic protective measures (e.g., hand washing, use of mask in public, social distancing) to
protect yourself against the COVID-19?
Are you wearing gloves all the time you go out of your home?

81.0
72.6
64.0
63.8
63.2
61.5
51.0
44.6
44.4
34.8
33.0
14.4

NOTE: there were no questions in the survey to reflect “Perceived Efficacy”.

3. Results
3.1. Demographic Information
Table 1 shows the descriptive statistics for demographic variables. Of the 500 survey
participants (one member of each household) 74.0% were male and 26.0% were female.
Only 46% had at least a 10th-grade education (high school in Pakistan), whereas 30.6% had
no formal education. The majority (66.2%) were married, and the remaining 33.8% were
single, separated, or divorced. Houses were generally crowded as 72.2% had five or more
household members. The majority had a household monthly income less than Rs 30,000
(the equivalent of United States $191). Sixty-five percent owned their homes and 51.6%
were living within a joint family system.
3.2. Scale for Overall Prevention Behaviors Score
Descriptive statistics for items in the Health Belief Model, presented in Table 2,
show that the most common prevention behavior shown by 81.0% of all of the survey
participants was avoiding going for walks in the parks, followed by not leaving home
during the lockdown (72.6%), and washing hands every day with soap and water for 20 s

30,000 (the equivalent of United States $191). Sixty-five percent owned their homes and
51.6% were living within a joint family system.
3.2. Scale for Overall Prevention Behaviors Score
Descriptive statistics for items in the Health Belief Model, presented in Table 2, 6show
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that the most common prevention behavior shown by 81.0% of all of the survey participants was avoiding going for walks in the parks, followed by not leaving home during
the lockdown (72.6%), and washing hands every day with soap and water for 20 s after
after going out of their home (64.0%). Avoiding any non-essential travel, and avoiding
going out of their home (64.0%). Avoiding any non-essential travel, and avoiding public
public transportation were the next most common actions, reported by 63.8%, and 63.2% of
transportation were the next most common actions, reported by 63.8%, and 63.2% of study
study participants, respectively. Staying six feet away from the other people (44.4%) and
participants, respectively. Staying six feet away from the other people (44.4%) and followfollowing all basic protective measures (e.g., hand washing, the use of a face covering in
ing all basic protective measures (e.g., hand washing, the use of a face covering in public,
public, social distancing) to protect yourself against COVID-19 (33.0%) were other notable
social distancing) to protect yourself against COVID-19 (33.0%) were other notable behavbehaviors. Descriptive statistics for additional HBM items are also presented in Table 2.
iors. Descriptive statistics for additional HBM items are also presented in Table 2.
Figure 1 shows the frequency of count variables of the overall prevention behavior
Figure 1 shows the frequency of count variables of the overall prevention behavior
scale. The distribution of COVID-19 preventive behaviors/actions score of the participants
scale. The distribution of COVID-19 preventive behaviors/actions score of the participants
towards COVID-19 resembles the normal distribution. One in three or 32.4% of participants
towards COVID-19 resembles the normal distribution. One in three or 32.4% of particiindicated performing eight or more preventive actions. A roughly equal proportion (31.4%)
pants indicated
performing
eight or activities.
more preventive
actions. 36.2%
A roughly
equal
proportion
performed
four or
fewer prevention
The remaining
reported
between
five
(31.4%)
performed
four
or
fewer
prevention
activities.
The
remaining
36.2%
reported
beand seven COVID-19-related preventive actions.
tween five and seven COVID-19-related preventive actions.

Note: Number of prevention behaviors refers to the number of “yes” responses by each study participant on prevention
behaviors items listed in Table 2 under the section “Individual behaviors/actions concerning COVID prevention.”
Figure 1.
1. Percent
Percent of
of Study
Study Participants
Participants by
by Number
Number of
of Prevention
Prevention Behaviors
Behaviors Concerning
Concerning COVID-19
COVID-19 (with
(with potential
potential range
range
Figure
from 00 to
to 12).
12).
from

Table 3 shows the results of the ANOVA, comparing
comparing means of preventive behaviors/actions
scoreby
by COVID-19-related
COVID-19-related statements
statements representing
representing constructs
constructs of
of the
the HBM.
iors/actions score
The mean
were
significantly
different
mean prevention
preventionbehavior
behaviorscores
scoresfor
forthose
thoseanswering
answering“yes”
“yes”
were
significantly
differ(p
than
those
answering
“no”
forfor
the
individual
ent<(p0.05)
< 0.05)
than
those
answering
“no”
the
individualitems/statements
items/statements representing
representing
HBM constructs. These constructs included perceived susceptibility to disease, perceived
severity of the disease, perceived benefits of preventative
preventative action,
action, perceived
perceived barriers
barriers of
of
preventative action, and cues to action. Comparisons of means for pension behavior score
by socio-demographic characteristics are available in Table S1 (supplemental digital content). The differences in prevention behavior scores were noteworthy by the number of
people in the household, with smaller size households having significantly higher scores.
The mean score for persons with <5 members in the household was 7.74, whereas for
those with ≥10 members the mean prevention score was 3.37. Higher prevention behavior
scores were observed for individuals with higher education, those younger than 34 years,
single/divorced rather than married, and those who owned their homes.
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Table 3. Analysis of variance for comparison of mean number of COVID-19 prevention behavior * by participants’ beliefs
and perceptions about COVID-19, Depalpur City, Pakistan, 2020.
95% C.I.

COVID-19 Beliefs and Perceptions

Attribute

Mean *

Do you believe COVID-19 related self-isolation and social distancing affect
the human body or human mind?

No/unknown
Yes

Do you think that the social distancing slows the rate of COVID-19?

p

LL

UL

5.08
6.21

4.74
6.93

5.43
6.49

<0.001

No/unknown
Yes

4.59
6.93

4.32
6.64

4.85
7.22

<0.001

In your opinion, is your life/family affected negatively by social distancing?

No/unknown
Yes

6.22
5.59

5.84
5.31

6.6
5.86

0.01

Has COVID-19 lockdown helped Pakistan prevent its spread?

No/unknown
Yes

4.70
6.84

4.42
5.54

4.98
7.13

<0.001

Do you think that schools should resume quickly after the lockdown period
with proper emphasis on social distancing, following the Covid-19 pandemic?

No/unknown
Yes

5.47
6.14

5.16
5.83

5.78
6.45

0.003

Do you think going to school, hospitals, or any institution is safe for you?

No/unknown
Yes

7.24
5.17

6.91
4.91

7.56
5.44

<0.001

Do you think social distancing is effective in keeping you safe
from COVID-19?

No/unknown
Yes

5.01
6.59

4.72
6.28

5.3
6.9

<0.001

Are most of your friends practicing the social distancing?

No/unknown
Yes

5.45
6.67

5.19
6.26

5.71
7.08

<0.001

Could people be unintentionally spreading the COVID-19 virus by touching
their cell phones?

No/unknown
Yes

5.61
6.35

5.35
5.94

5.88
6.76

<0.001

Is Pakistan prepared to provide proper care to people affected by
COVID-19 epidemic?

No/unknown
Yes

6.97
5.31

6.57
5.06

7.38
5.57

<0.001

Is COVID-19 not curable in Pakistan?

No/unknown
Yes

7.29
5.45

6.8
5.21

7.78
6.69

<0.001

* Mean Score for the COVID-19 prevention behavior scale [Range 0–12]. The number of prevention behaviors refer to number of “yes”
responses by each study participant on prevention behaviors items listed in Table 2 under the section “Individual behaviors/actions
concerning COVID prevention”. Abbreviations: CI, Confidence Interval; LL, Lower Limit; UL, Upper Limit. Note: Bolded font for
p indicates the significance of differences in mean at p < 0.05.

3.3. Negative Binomial Regression of COVID-19 Prevention Behaviors
The results from the negative binomial regression analysis (Table 4) showed that after
controlling for the other HBM constructs and sociodemographic factors (also referred to
as modifying factors in the HBM), only one construct predicted the prevention behavior.
The “perceived benefits of preventative actions” score was positively associated with
the dependent variable, the individual behaviors/actions concerning COVID prevention
(incidence rate ratio, (IRR), 1.16; confidence interval, CI, 1.061–1.276; p < 0.001). The IRR
1.16 indicates the estimated ratio of change in prevention behavior score, given a one
unit increase in the perceived benefits of prevention score after controlling for all other
variables in the model. The other constructs of the HBM, including perceived susceptibility
to disease, perceived severity of the disease, perceived benefits of preventative actions,
perceived barriers of preventative action, and cues to action had no significant association
at p≤ 0.05 with the individual behaviors/actions concerning COVID-19 prevention.

Int. J. Environ. Res. Public Health 2021, 18, 6772

8 of 12

Table 4. Negative binomial regression of the COVID-19 prevention behaviors (scale score) *, Depalpur
City, Pakistan, 2020.
Demographic Characteristics and HBM Scales
Gender
Male
Female (RC)
Education
No Formal Education
Less than High School
High School Diploma
Intermediate
Graduation
Post-Graduation (RC)
Age
Under 20
20–34 years
35–49 years
50 years and above (RC)
Marital Status
Single or Separated/Divorced
Married (RC)
Number of Household members
Less than five
Five to Seven
Eight to Ten
More than Ten (RC)
House Ownership
No
Yes (RC)
Perceived Susceptibility to Disease Scale (3 items)
Perceived Severity of Disease Scale (3 items)
Perceived Benefits of Preventative Actions Scale (3 items)
Perceived Barriers of Preventative Action Scale (2 items)
Cues to Action Scale (2 items)

95% CI
IRR

p

LL

UL

0.90
1.00

0.72

1.14

0.38

0.96
0.83
0.98
0.90
1.04
1.00

0.59
0.53
0.60
0.56
0.64

1.56
1.30
1.63
1.46
1.67

0.87
0.42
0.95
0.67
0.89

1.07
1.03
0.94
1.00

0.68
0.72
0.70

1.68
1.48
1.27

0.76
0.87
0.71

1.07
1.00

0.80

1.44

0.63

1.50
1.33
1.35
1.00

0.84
0.77
0.74

2.66
2.32
2.47

0.17
0.31
0.33

1.15
1.00
0.90
0.96
1.16
1.03
1.02

0.91

1.45

0.24

0.78
0.82
1.06
0.87
0.81

1.05
1.12
1.28
1.22
1.29

0.18
0.62
<0.001
0.71
0.85

* The COVID-19 preventive behaviors/actions scale score consisted of a sum of 12 items, each coded as yes = 1
and no/don’t know = 0, with potential ranges from 0 to 12. Abbreviations: IRR, Incidence Rate Ratios; CI,
Confidence Interval; LL, Lower Limit; UL, Upper Limit; RC, Reference Category. Note: Bolded font for p indicates
the significance of differences in mean at p < 0.05.

4. Discussion
Pakistan, like many other countries around the globe, continues to face serious lifethreatening effects due to the COVID-19 pandemic, including the emergence of the 3rd
wave of COVID-19 cases in late March 2021 [35]. Like many low and middle-income
countries (LMICs), Pakistan faces a double jeopardy of COVID-19 vaccine resistance by
masses as well as the nonavailability of vaccines. By mid-March 2021, only one million
doses of vaccines had been obtained by the Government of Pakistan, with a plan to
receive a donation of 10 million doses through Covax, a program co-led by the World
Health Organization (WHO) for a country with a population of roughly 221 million [36,37].
With the preventive behaviors being the primary factors that assist with curbing the spread
of COVID-19, this study examined the factors associated with COVID-19 prevention
behavior using the Health Belief Model. The results of this study revealed that despite the
survey being administered during the early months of the pandemic, the overall scores
regarding COVID-19, including the perceived susceptibility and perceived severity as
well as the perceived benefits and barriers of preventive measures, were high. However,
despite apparently adequate levels of knowledge concerning COVID-19 and the necessary
preventative measures, the cues to action and the practice of all necessary individual
protective behaviors remained relatively low. For instance, social distancing was practiced
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by 44.4%, and basic protective measures such as handwashing, the use of a face covering
in public, etc. to protect against COVID-19 were practiced by 33.0%. Only 16% showed
nine or more of the twelve protective behaviors.
Perceived Benefits Matter the Most
One of our central findings is that among all constructs of the HBM, Pakistani people
in Depalpur are moved by the perceived benefits of COVID-19 prevention to comply
with prevention guidelines issued by the WHO and the Ministry of Health in Pakistan.
When compared to recent studies, the cues to action for the study participants could
have been influenced by misinformation regarding the causes and treatment of the SARSCoV-2 virus, distrust in local government and media figures, misplaced assurance in the
effectiveness of nonmedical treatments, and conspiracy narratives related to religious
beliefs concerning a viral disease like COVID-19 [19,38]. A recent study in Macao, China,
found that perceived susceptibility was the motivation for the participants to comply with
prevention guidelines [39].
The other constructs of the HBM, such as perceived susceptibility to getting infected,
perceived severity of COVID-19 disease, perceived barriers of preventative action, or cues
to action did not seem to alter people’s prevention behaviors. The lack of response to threats
and vulnerability may be attributable to a general culture of external locus of control (i.e.,
that what happens is often out of people’s control) since external threats are numerous and
often unavoidable. The general public attitude amounts to “how worse can it get anyway”,
given the chronic economic and socio-cultural challenges such as high unemployment and
underemployment and extreme social and health inequities.
Perceived benefits in the HBM model refer to an individual’s assessment of the value
or efficacy of engaging in a health-promoting behavior to decrease the risk of disease (in
this case, COVID-19). The perceived barriers refer to an individual’s feelings concerning
the obstacles that may impede their behavior change, which means that when an individual
believes a particular action will increase COVID-19 susceptibility or its seriousness, they are
thus less likely to engage in preventive behavior [38,39]. Given our findings of primary
drivers of behavior change, it is expected that among people of Pakistan, the perceived
benefits of any COVID-19 interventions will outweigh the perceived barriers [40,41]. In this
study, the perceived barriers were mainly regarding the ability to adhere to recommended
social distancing and self-isolation.
In summary, while a range of health behaviors can be explained using HBM, with the
exception of benefits, other constructs of HBM did not explain the study participants’
health behaviors in Pakistan. In general, when considering individual behavioral change,
poor knowledge and risk perceptions of the disease, illness, or situation are usually considered the main barriers to the change. While the ways in which people perceive risk
does not necessarily correlate with the actual risk, their risk perception has been shown to
influence their decisions to engage in individual protective behaviors [41]. According to the
HBM, an increase in perceived threat (a combination of perceived severity and perceived
susceptibility) to a particular health problem would increase engagement in behaviors
to reduce their risk of developing the health problem [42,43]. Thus, HBM predicts that
individuals who believe they are at low risk of developing an illness are more likely to
engage in unhealthy, or risky, behaviors, and those that perceive a higher threat have
a higher likelihood of engagement in health-promoting behaviors. In this study, the researchers found that a majority of the study participants believed that there was no cure for
COVID-19 (79.4%) and doubted the Pakistani government’s ability to provide proper care
for those affected by the virus (68.8%). These beliefs would imply a high perceived severity
of the disease and, when combined with high perceived susceptibility, would result in an
overall high perceived threat of the virus among the participants.
While the cues to actions were low, the majority of the survey participants was practicing several of the protective measures such as avoiding visiting any crowded place or any
social gathering, non-essential travel, and using public transportation. However, many of
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the participants were not following the basic protective measures (e.g., hand washing,
use of face-covering in public, social distancing) when they left their homes. The lack of
performing these behaviors could have been due to a number of issues such as the inability
to afford soap, hand sanitizer, and/or gloves, as well as a low health literacy. The practicing
of protective behaviors was the highest among those between the ages 20–34 years, females,
those with at least a high school education, those in homes with less than five people,
and single or separated/divorced individuals.
This study’s findings should be interpreted in the context of its several limitations.
First, the study is quantitative and cross-sectional. Therefore, many questions could not be
answered such as why perceived benefits and not the other constructs of HBM significantly
shaped our study participants’ prevention behaviors. Secondly, the self-reported data
may have suffered some social desirability bias, particularly because the surveys were
conducted in a face-to-face setting. Third, the sample size (n = 500) and the study setting
may pose limitations on the generalizability of the findings to other parts of the country.
Also, we did not conduct the power test to determine the size of the sample, but instead
relied on a reasonable sample size estimate. Fourth, the mapping to the HBM model was
done after the data collection. It would have been better to do such mapping prior to data
collection. Finally, the survey was conducted only three to four months into the COVID-19
pandemic, and some ground realities may have changed later on during the pandemic.
Regardless of these limitations, this is an exploratory study that could help the Pakistan
government understand the knowledge, attitudes, and practices of the general public
concerning COVID-19. Also, the study findings have important implications for COVID-19
vaccine acceptance.
5. Conclusions
This study is the first to highlight the knowledge and behavior of the people of the
Okara district in Pakistan towards COVID-19. The study showed that while the knowledge
and the perceived threat of COVID-19 were high among the citizens of Depalpur City,
Pakistan, overall the attitudes and prevention practices of the participants were lower
than expected including hand washing, the use of the face-covering in public, and social
distancing. While the availability of the SARS-CoV-02 vaccine is extremely limited at
this time, our study findings will provide important guidelines to assist in the continued
slowing of the spread of COVID-19 and in finding ways for public health professionals to
overcome pandemic fatigue.
Our study implies that the government public health agencies in Pakistan should not
only do more awareness-raising and health education concerning prevention practices,
but that they should also continue to try to galvanize compliance to prevention guidelines
by explaining the benefits of compliance with the prevention guidelines issued by the
World Health Organization, Pakistan Government, and public health agencies. Although
the vaccine is not broadly available currently, in anticipation of its broader availability
awareness-raising is imperative about the benefits of the SARS-CoV-2 vaccine for its
acceptance. To counter vaccine resistance, public health agencies may also offer benefits
such as free vaccination and paid leaves for government workers on days of vaccine
appointments. Educational sessions may be organized through civil society organizations
in order to increase the overall health literacy of people and, more specifically, to counter
the false rumors and conspiracy theories about COVID-19 prevention, management of
symptoms, and benefits and side-effects of the COVID-19 vaccine.
Supplementary Materials: The following are available online at https://www.mdpi.com/article/10
.3390/ijerph18136772/s1: Figure S1, Questionnaire in Urdu; Table S1, Comparison of Mean Score
for the COVID-19 Prevention Behavior by Socio-Demographic Characteristics, Depalpur City, Pakistan, 2020.
Author Contributions: Conceptualization, A.A.F., H.K., and G.H.S.; methodology, G.H.S.; software,
G.H.S.; validation, A.A.F., H.K., and G.H.S.; formal analysis, A.A.F., G.H.S.; investigation, A.A.F.,

Int. J. Environ. Res. Public Health 2021, 18, 6772

11 of 12

H.K.; resources, A.A.F., H.K., G.H.S., and K.C.W.; data curation, A.A.F. and H.K.; writing—original
draft preparation, A.A.F., H.K., G.H.S., and K.C.W.; writing—review and editing, A.A.F., H.K., G.H.S.,
and K.C.W.; visualization, G.H.S. and H.K.; supervision, G.H.S.; project administration, G.H.S. and
H.K. All authors have read and agreed to the published version of the manuscript.
Funding: This research received no external funding.
Institutional Review Board Statement: The study was conducted according to the guidelines of the
Declaration of Helsinki and approved by the Research and Ethics Committee of the Government
College University [Protocol number GCU-IIB-380].
Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.
Data Availability Statement: The data presented in this study are available on request from the
corresponding author. The data are not publicly available due to informed consent, assuring the
participants that data will not be used for any other purpose other than presenting the findings in a
summary form.
Conflicts of Interest: The authors declare no conflict of interest.

References
1.

2.

3.
4.
5.
6.

7.
8.
9.
10.

11.
12.
13.
14.
15.
16.

17.
18.

Hui, D.; Azhar, E.I.; Madani, T.; Ntoumi, F.; Kock, R.; Dar, O.; Ippolito, G.; Mchugh, T.; Memish, Z.; Drosten, C.; et al.
The continuing 2019-nCoV epidemic threat of novel coronaviruses to global health the latest 2019 novel coronavirus outbreak in
Wuhan, China. Int. J. Infect. Dis. 2020, 91, 264–266. [CrossRef]
Zhou, F.; Yu, T.; Du, R.; Fan, G.; Liu, Y.; Liu, Z.; Xiang, J.; Wang, Y.; Song, B.; Gu, X.; et al. Clinical course and risk factors
for mortality of adult inpatients with COVID-19 in Wuhan, China: A retrospective cohort study. Lancet 2020, 395, 1054–1062.
[CrossRef]
Deng, C.X. The global battle against SARS-CoV-2 and COVID-19. Int. J. Biol. Sci. 2020, 16, 1676–1677. [CrossRef] [PubMed]
Cascella, M.; Rajnik, M.; Aleem, A.; Dulebohn, S.; Di Napoli, R. Features, Evaluation, and Treatment of Coronavirus (COVID-19).
In StatPearls; StatPearls Publishing: Treasure Island, FL, USA, 2021.
Rajan, S.; Akhtar, N.; Tripathi, A.; Kumar, V.; Chaturvedi, A.; Mishra, P.; Sharma, S.; Misra, S.; Gupta, S.; Singh, M. Impact of
COVID-19 pandemic on cancer surgery: Patient’s perspective. J. Surg. Oncol. 2021, 123, 1188–1198. [CrossRef] [PubMed]
Beran, D.; Perone, S.A.; Perolini, M.C.; Chappuis, F.; Chopard, P.; Haller, D.; Jacquerioz, B.F.; Maisonneuve, H.; Perone, N.;
Gastaldi, G. Beyond the virus: Ensuring continuity of care for people with diabetes during COVID-19. Prim. Care Diabetes 2021,
15, 16–17. [CrossRef] [PubMed]
Oreskovic, N.; Kinane, T.; Aryee, E.; Kuhlthau, K.; Perrin, J. The Unexpected Risks of COVID-19 on Asthma Control in Children.
J. Allergy Clin. Immunol. Pract. 2020, 8, 2489–2491. [CrossRef]
Tan, E.; Song, J.; Deane, A.; Plummer, M. Global Impact of Coronavirus Disease 2019 Infection Requiring Admission to the ICU.
Chest 2021, 159, 524–536. [CrossRef] [PubMed]
Blach, S.; Kondili, L.; Aghemo, A.; Cai, Z.; Dugan, E.; Estes, C.; Gamkrelidze, I.; Ma, S.; Pawlotsky, J.; Razavi-Shearer, D.; et al.
Impact of COVID-19 on global HCV elimination efforts. J. Hepatol. 2021, 74, 31–36. [CrossRef] [PubMed]
Lai, C.; Wang, C.; Wang, Y.; Hsueh, S.; Ko, W.; Hsueh, P. Global epidemiology of coronavirus disease 2019 (COVID-19): Disease
incidence, daily cumulative index, mortality, and their association with country healthcare resources and economic status. Int. J.
Antimicrob. Agents 2020, 55, 105946. [CrossRef] [PubMed]
Arshad, A.S.; Baloch, M.; Ahmed, N.; Ali, A.A.; Iqbal, A. The outbreak of Coronavirus Disease 2019 (COVID-19)—An emerging
global health threat. J. Infect. Public Health 2020, 13, 644–646. [CrossRef] [PubMed]
Ali, I. Pakistan Confirms First Two Cases of Coronavirus, Govt. Says, ‘No Need to Panic’. Available online: https://www.dawn.
com/news/1536792 (accessed on 6 March 2021).
Population Mid-2020. Available online: https://www.prb.org/international/indicator/population/table (accessed on
11 June 2021).
Ministry of National Health Services COVID-19 Dashboard. Available online: http://COVID.gov.pk/stats/pakistan (accessed on
6 March 2021).
World Health Organization. COVID-19 Transmission and Protective Measures. Available online: https://www.who.int/
westernpacific/emergencies/covid-19/information/transmission-protective-measures (accessed on 11 January 2021).
Ransing, R.; Ramalho, R.; de Filippis, R.; Ojeahere, M.; Karaliuniene, R.; Orsolini, L.; Pinto da Costa, M.; Ullah, I.; Grandinetti, P.;
Bytyçi, D.G.; et al. Infectious disease outbreak related stigma and discrimination during the COVID-19 pandemic: Drivers,
facilitators, manifestations, and outcomes across the world. Brain Behav. Immun. 2020, 89, 555–558. [CrossRef] [PubMed]
Troiano, G.; Nardi, A. Vaccine hesitancy in the era of COVID-19. Public Health 2021, 194, 245–251. [CrossRef]
Wouters, O.; Shadlen, K.; Salcher-Konrad, M.; Pollard, A.; Larson, H.; Teerawattananon, Y.; Jit, M. Challenges in ensuring global
access to COVID-19 vaccines: Production, affordability, allocation, and deployment. Lancet 2021, 397, 1023–1034. [CrossRef]

Int. J. Environ. Res. Public Health 2021, 18, 6772

19.
20.

21.
22.
23.
24.

25.
26.
27.
28.

29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.

12 of 12

Haque, A.; Mumtaz, S.; Mumtaz, R.; Masood, F.; Buksh, H.; Ahmed, A.; Khattak, O. Assessment of Knowledge, Perceptions and
Perceived Risk Concerning COVID-19 in Pakistan. J. Epidemiol. Glob. Health 2021, 11, 186–193. [CrossRef]
Jamal, S. 10 Steps Pakistan is Taking to Contain Coronavirus Pakistan is Taking Serious Steps to Contain Coronavirus. WORLD
ASIA. Available online: https://gulfnews.com/world/asia/pakistan/10-steps-pakistan-is-taking-to-contain-coronavirus-1.
70403640 (accessed on 6 March 2021).
CDC. Interim Guidance: Get Your Mass Gatherings or Large Community Events Ready for Coronavirus Disease 2019 (COVID-19); Centers
for Disease Control and Prevention: Atlanta, GA, USA, 2020.
OSAC. Pakistan, Countrywide Mask Mandate. Available online: https://www.osac.gov/Country/Pakistan/Content/Detail/
Report/c9c53ff4-e220-4f85-8d20-1a046e0e29bf (accessed on 16 May 2021).
Saleem, A. How COVID-19 Crisis Is Affecting Pakistan’s Economy. Available online: https://www.dw.com/en/how-the-COVID19-crisis-is-affecting-pakistans-economy/a-54292705 (accessed on 6 March 2021).
Ajilore, K.; Atakiti, I.; Onyenankeya, K. College students’ knowledge, attitudes, and adherence to public service announcements
on Ebola in Nigeria: Suggestions for improving future Ebola prevention education programmes. Health Educ. J. 2017, 76, 648–660.
[CrossRef]
Tachfouti, N.; Slama, K.; Berraho, M.; Nejjari, C. The impact of knowledge and attitudes on adherence to tuberculosis treatment:
A case-control study in a Moroccan region. Pan. Afr. Med. J. 2012, 12, 52. [PubMed]
Darvishpour, A.; Vajari, S.M.; Noroozi, S. Can health belief model predict breast cancer screening behaviors? J. Med. Sci. 2018,
6, 949–953. [CrossRef] [PubMed]
Jose, R.; Narendran, M.; Bindu, A.; Beevi, N.; Manju, L.; Benny, P. Public perception and preparedness for the pandemic COVID 19:
A Health Belief Model approach. Clin. Epidemiol. Glob. Health 2021, 9, 41–46. [CrossRef] [PubMed]
Wong, M.; Wong, E.; Huang, J.; Cheung, A.; Law, K.; Chong, M.; Ng, R.; Lai, C.; Boon, S.; Lau, J.; et al. Acceptance of the
COVID-19 vaccine based on the health belief model: A population-based survey in Hong Kong. Vaccine 2021, 39, 1148–1156.
[CrossRef] [PubMed]
Population of Cities in Pakistan (2021). Available online: https://worldpopulationreview.com/countries/cities/pakistan
(accessed on 11 June 2021).
Wagner, C.; Ramsey, C. A Systematic Approach to Representative Sampling—Sampling Quality Criteria, Material Properties,
Theory of Sampling. J. AOAC Int. 2015, 98, 264. [CrossRef] [PubMed]
WHO. Risk Communication and Community Engagement (RCCE) Action Plan Guidance COVID-19 Preparedness and Response;
World Health Organization: Geneva, Switzerland, 2020.
NLM. CDC COVID-19 Community Survey Question Bank (DRAFT). Available online: https://cde.nlm.nih.gov/formView?
tinyId=Kcceysolt (accessed on 30 April 2020).
Ministry of National Health Services Regulations and Coordination. COVID-19 Health Advisory Platform—Virus Prevention:
How to Stay Safe. Available online: https://covid.gov.pk/prevention (accessed on 30 April 2020).
IBM SPSS Statistics for Windows, Version 25.0; IBM Corp: Armonk, NY, USA, 2017.
Gul, A. Pakistan Struggles to Contain Third COVID-19 Wave. VOA News. Available online: https://www.voanews.com/covid19-pandemic/pakistan-struggles-contain-third-covid-19-wave (accessed on 16 May 2021).
Dawn News. Pakistan to Get 10 Million Doses of Vaccine under Covax. Available online: https://www.dawn.com/news/161039
2/pakistan-to-get-10mdoses-of-vaccine-under-covax (accessed on 18 March 2021).
PRB International Data: Pakistan. Available online: https://www.prb.org/international/geography/pakistan/ (accessed on
18 March 2021).
Khan, Y.; Mallhi, T.; Alotaibi, N.; Alzarea, A.; Alanazi, A.; Tanveer, N.; Hashmi, F. Threat of COVID-19 Vaccine Hesitancy in
Pakistan: The Need for Measures to Neutralize Misleading Narratives. Am. J. Trop. Med. Hyg. 2020, 103, 603–604. [CrossRef]
Tong, K.; Chen, J.; Yu, E.; Wu, A. Adherence to COVID-19 Precautionary Measures: Applying the Health Belief Model and
Generalised Social Beliefs to a Probability Community Sample. Appl. Psychol. Health Well Being 2020, 12, 1205–1223. [CrossRef]
Janz, N.; Becker, M. The Health Belief Model: A Decade Later. Health Educ. Q. 1984, 11, 1–47. [CrossRef] [PubMed]
Van der Pligt, J. Risk Perception and Self-Protective Behavior. Eur. Psychol. 1996, 1, 34–43. [CrossRef]
Glanz, K.; Rimer, B.; Viswanath, K. Health Behavior and Health Education: Theory, Research, and Practice, 4th ed.; Jossey-Bass:
San Francisco, CA, USA, 2008; pp. 24–40.
Rosenstock, I. Historical Origins of the Health Belief Model. Health Educ. Monogr. 1974, 2, 328–335. [CrossRef]

